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ATTEMPTS      TO      PREPARE     l-METHYL   S-METHOXY- 
PIPERIDBjE;    THE      HYDROGElvlATIO^ 
OJb'      CERTAIN      PYRILIi^.E 
DERIVATIVES. 

----000---- 

IlJTRoDUCTIOiN. 

This  research  was  started  with  a  viev/  to  synthesizing 

1-methyl  2-methoxypiioeridine  and  some  of  its  homologs,  in  order 

to  study  their  physiological  action,  but  this  has  not  yet  been 

accomplished.   Hov/ever,  certain  2-substituted  pyridines  have 

been  prepared  and  their  transformation  into  the  corresponding 

piperidines  attempted;   this  paper  deals  with  the  results 

of  these  trials. 

Four  pyridine  derivatives  were  usea,  successively,  as 

starting  points  for  the  synthesis:   1-raethyl  2-pyridone, 

2-aminopyridine,  £-chlorpyridine,  and  2-methoxypyridine. 

1.  The  most  direct  method  appeared  to  be  from  1-methyl  2- 

pyridone  by  the  follov/ing  steps :- 

CH,  c-^^a  cWj 


but  the  reduction  of  this  compound   (I),  could  not  be  made  to 
yield  1-methyl  2-piperidol   (II).   Von  Pechmann  and  haltzer"*- 
found  that  the  action  of  sodium  amalgam  on  1- ethyl  2-pyridone 
destroys  tne  ring,  giving  ethyl  amine,  so  less  energetic  agents, 

1.  Ber.  24  (1891),  3144. 
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known  to  be  capable  of  reducing  Co   to   GHOH  v/ere  tried  at 
first. 

a.  "Aluminium  amalgam*  in  dilut«  sulphuric  acid. 

b.  Electro-reduction  in  10>  sulphuric  acid,  v/itii 
mercury  cathode  and  lead  anode, *^ 

c.  Sodium  ethoxide  and  zinc  dust  in  absolute  alcohol. 

In  spite  of  the  prolonged  action  of  excessive  amounts  of  these 
reagents,  no  reduction  whatever  took  place;  in  each  case,  the 
1-methyl  ii-pyridone  v/as  recoverea  unchanged. 

d.  hydrogen  at  three  atmospheres'  pressure,  in  the 
presence  of  platinuia  black  suspended  in  dilute  hydrochloric 
acid.   The  catalyst  was  obtained  by  shaking  platinum  oxide 
v/ith  hydrogen  .in  the  .presence  of  pyridine  in  hydrochloric  acid 
solution.  The  oxide  was  prepared  by  the  method  of  Adams  and 
Voorhees^.   This  method  gave  partial  reduction,  but  only 

four  atoms  of  hydrogen*  per  molecule  were  absorbed,  with 
the  formation  of  1-methyl  2-piperidone, 

2,  The  next  starting  point  was  2-aminopyridine,  the  proposed 

2.  D.  R.  P.  157,300. 

3.  Tafel,  Bex.    27  (1904),  3189 

4.  Ghichibabin,  ber.  37  (1904),  1371. 

5.  J.  Amer,  Ghem,  Soc. ,  44  (1922),  1397, 
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If 

follov/ed  ty  methylation. 
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steps  in  the  synthesis  being:- 

OX.  -:sz:.  :2r.  ^ 

The  formation  of  i:-- aminopiperidine  has  been  reported^  but 

no  proof  of  the  structure  is  given  and  the  compound  is  not 

7 
recognized  in  the  literature.   Marckwald  reduced  2-aniinopyridine 

v/ith  sodium  and  alcohol,  and  obtained,  besides  ammonia  and 

piperidine,  a  higher-boiling  base  in  such  small  quantity  that 

it  could  not  be  analyzed.   The  results  of  the  present  investigation 

show  that  2-aminopiperidine  cannot  be  formed  in  an  alkaline 

reduction  medium,  and  that  the  possibility  of  its  existence  is 

doubtful.   The  hydrogenation  was  carried  out  with  three  different 

forms  of  platinum  as  catalyst. 

a.   Colloidal  platiniim,  prepared  by  the  method  of  Skita^, 
in  aqueous  solution  containing  an  excess  of  hydrochloric  acid, 

g 

to  prevent  the  splitting-off  of  ammonia  , 

"b.   Platinum  black,  using  excess  hydrochloric  acid, 
both  in  aqueous  and  in  alcoholic  solution, 

c.   i'reshly  prepared  platinum  oxide  in  neutral 
aqueous  solution. 


6.  A.  lA.  Levy,  Inaug.-Diss.  ,  firlangen.  On  the  Keduction 
of  Alkylene  Cyanides. 

7.  Ber.  27  (1694) ,  1330. 

8.  ter,  45  (1912),  3589. 

9.  Ber.  52  X,1919),  15^0, 
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Llethods  a  &  "b^  gave  quantitative  yields  of  tetraiiydro-aininopyriaine; 
no  amount  of  shaking  with  hydrogen  at  3-2/5  atmospheres  could 
induce  the  molecule  of  aminopyridine  to  take  up  more  than 
four  atoms.   Method  SL  gave  more  complete  hydrogenation;  it 
actually  permitted  the  absorption  of  eight  atoms  per  molecule, 
with  formation  of  aimnonia  and  pij^eridine.   This  indicated  that 
there  is  a  possitility  of  obtaining  aminopiperidine,  provided 
the  reaction  is  stopped  at  the  right  point.   The  introduction 
of  two  atoms  of  hydrogen  into  the  molecule  of  tetrahydroamino- 
pyridine  was  therefore  attemptea,  but  the  result  was  four  atoms 
for  half  the  tetrahydro-aniiltopyridine  used,  the  remainder  being 
unchanged.   Only  ammonia,  piperidine,  and  tetrahydropaminopyridine 
could  be  isolated  from  the  reduction  product, 

Tetrahydro-aminopyridine  in  the  free  state  was  found  to 
be  unstable;  it  is  hydrolyzea  by  boiling  water,  and  by  cold 
concentrated  potassium  hydroxide,  to  ammonia  and  2-piperidone. 
An  aqueous  solution  of  the  free  base,  prepared  by  decomposing 
the  hydrochloride  with  silver  oxide,  has  a  strong  ammoniacal 
odor,  writh  scarcely  any  resemblance  to  that  of  piperidine,  but 
this  odor  is  not  due  to  free  ammonia,  because  nitrogen,  bubbled 
through  the  solution  at  room  temperature  for  twelve  hours, 
carries  no  araxaonia  with  it.   In  dilute  sulphuric  acid,  the  base 
Y/as  totally  indifferent  to  nitrous  acid,  both  at  0>  a-^d  at  100, 
yet  in  the  free  state,  it  gave  the  Rimini  test   for  the  primary 
amino-  group.   A  detailed  study  of  the  compound  offered  interesting 


10.  Mulliken,  Identification  of  Pure  orgcjaic  Compounds, 
Test  2.25. 


AJ 


-5- 

possibilities,  but  as  it  appeared  to  be  useless  as  an  inter- 
mediate in  the  synthesis  of  methoxypiperidine,  it  v»as  not 
further  investigated. 

3.  The  regulated  hydrogenation  of  2-chlorpyridine  was 
next  attempted.   This  compound  has  been  reduced  to  piperidine 
and  hydrochloric  acid  vvith  sodium  and  alcohol  by  0.  ii'ischer-^^, 
but  it  was  thought  possible  that  a  high  concentration  of 
hydrochloric  acid  in  alcohol  might  inhibit  the  splitting-off 

of  the  chlorine  until  the  ring  should  be  completely  hydrogenatea. 
This  was  found  not  to  be  the  case,  however,   After  absorption 
of  six  ato^i-s  of  hydrogen  f,er  molecule,  piperidine  and  pyridine 
w^ere  found  in  the  solution,  showing  that  the  first  stage  in 
the  hydrogenation  of  chlorpyridine  is  the  formation  of 
hydrochloric  acid  and  pyridine. 

4.  The  last  compound  tried  as  an  intermediate  in  the 
synthesis  was  2-methoxypyridine.   The  two  steps  requirec  are 
obviously  hydrogenation  and  methylation.   Von  Pecimiann  and 
lialtzer   first  prepared  2-methoxypyridine  by  the  action  of 
methyl  iodide  on  the  silver  salt  of  2-pyridone,  ana  later, 
von  Pectune.nn   made  it  from  2-pyridone  and  diazome thane. 
Although  2-pyridone  is  now  far  more  readily  accessible^^ 

than  it  was  at  the  time  of  von  Pechmann's  work,  it  is  nevertheless 

11.  ber.    32   (1899),    1299. 

12.  Von  Pechiflann  8.nd  taltzer,    I.e. 

13.  Von  Pechmann,   Ler.    <-.8    (1895),    1624. 

14.  Chichibabin  and  Rjasan^ew,    Centralb.    1916,11,    228. 
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more  convenient  to  prepare  i^-methoxypyridine  as  follov/s: 

1-meth.yl  <;-pyridone  is  converted  by  phosphorus  pentachloride 

15 
into  2-chlorpyridine   and  this  reacts  v/ith  sodium  inethoxide 

in  Loiling  methyl  alcohol  solution  to  give  2-methoxypyridir:e, 

Sell   studied  the  action  of  this  reagent  on  2,3,4,5,  tetra- 

chlorpyridine,  tut  it  has  not  previously  been  applied  to 

2-chlorpyridine.   I'he  hydrogenation  of  2-methoxypyridine  has 

not  been  studied,  except  with  a  view  to  proving  its  constitution; 

von  Pechmann  and  Baltzer   found  tlriat  the  drastic  action 

of  sodium  amalgam  splits  the  ring,  giving  ammonia.   It  was  tried 

by  three  methods :- 

a.  Sodixim  in  boiling  ethyl  alcohol;  oiethod  of 

-1  Q 

Ladenburg   ;  also  in  boiling  methyl  alcohol,  as  it  was  anticipated 
that  the  lower  temperature  might  make  the  reducing  action 

lesb  violent. 

19 

b.  Electrolytic  reduction,  using  lead  electroaes   . 

c.  Gatalytically,  using  hydrogen  at  3-2/3  atmospheres' 
pressure. 


(1).  In  40/0  acetic  acid  solution,  v/ith  colloidal 


platinum. 


15.  .  Jj'ischer,  Eer.  32  (1899),  1298. 

ij'argher  and  Jj'urness,  J.  Ghem.  Soc,  107  ('15), 690. 

16.  Sell,  J.  Ghem.  Soc.  101  (1912),  1945. 

17.  Von  Pechmann  and  haltzer.  I.e. 

18.  Ann.  247  (1888),  51. 

19.  Tafel,  Ber.  33  (1900),  k.209. 
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These  methods  proved  too  energetic;  in  each  case,  the  methoxyl 
group  was  split  off,  yielding  methyl  alcohol  and  piperidine. 

(2),  In  acueous  and  in  absolute  methyl  alcoholic 
hydrochloric  acid,  v/ith  platinvuu  black,  the  amount  of  hydrogen 
absorbed  being  regux^ttec  . 

The  results  shov/  that  the  ring  is  hydrogenated  before  any 
methoxyl  is  split  off,  but  tr.e  resulting  methoxypiperidine 
is  approximately  as  susceptible  to  hydrogenation  as  the 
pyridine  ring.   It  appears  that  only  minimal  quantities  of 
methoxypiperidine  remain  in  the  solution,  and  none  has  as  yet 
been  isolated, but  the  hydrogenation  in  absolute  methyl  alcohol 
is  still  being  studied, 

(3).  In  95>  methyl  alcoholic  hydrochloric  acid, 
with  platinum  oxide,  the  hydrogenation  being  pushea  to  the 
limit.   This  experiment  v/as  done  to  find  out  if  the  platinum 
oxide  would  show  an  activity  greater  than  that  of  platinum 
black,  as  was  observed  in  the  case  of  aminopyridine. 
Uot  only  did  the  methyl  alcohol  exhibit  no  restraining  influence 
on  the  splitting-off  of  the  methoxyl  group,  but  the  catalyst 
proved  to  be  so  active  that  the  ring  was  broken;  twelve  atoms 
of  hydrogen  per  molecule  v/ere  absorbed,  with  formation  of 
ammonia,  and  doubtless,  normal  pentane. 
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DISCLSSIOIJ   OP  KESULTS. 

Taken  as  a  whole,  the  results  outlined  above  shov/  the 

marked  influence  of  the  nitrogen  atom  on  the  carbon  ato  ins 

adjacent  to  it  in  the  pyridine  ring,  a  fact  which  has  been 

brought  out  by  many  authors. 

A  consideration  of  the  results  of  tiie  hydrogenation  of 
and  of  c;-aminopyridine 
1-methyl  2-pyridone^leads  to  the  conclusion  that  these  compounds 

behave  as  true  dihydropyridine  derivatives,  and  that  there  is 

no  reason  for  considering  further  the  anhydride  formula  proposeu 

by  0.  Fischer  for  l-ir.ethyl  2-pyridone,  ,   Ciutbier'^^,  and 

Michael  is  and  HOlken*^  ,  have  adduced  arguments  in  favor  of 

24 

this  formula;  on  the  other  hs.nd,  Decker  and  ii-ngler   shov;ed 

convincingly  that  1-methyl  2-quinolone  must  have  the  keto- 
structure,  and,  by  analogy,  the  1-methyl  2-pyridone  must  also. 
The  best  evidence  hitherto  advanced,  hov/ever,  in  favor  of 
the  keto-  form  (I,  above),  is  based  on  physical  measurements. 
Baker  and  Baly   ,  from  a  study  of  the  absorption  spectra  of 
dilute  solutions  of  the  pyridones,  declared  in  favor  of  the 
keto-  form  for  the  2-  and  4-  isomers.   The  behavior  of  methyl 


20.  E.g.,  Mills  and  Smith,  J.  Ghem-Soc.  121  (1922),  2724, 

21.  0.   iTischer,   Ler.    31    (1698),    610. 

0.   ij'ischer  and  Lemeler.   ber,    32   (1899),    1307. 

22.  Gutbier,   ter.    33    (1900),    3358. 

23.  Michaelis   and  Hfllken,   Ann.    331    (1904),    245. 

24.  Decker  and  Angler,   ter.    36    (1903),    1171. 

25.  Laker  and  Baly,    J.    Ghem.    Soc.    91    (1907),    1122. 
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pyridone  on  iiydrogenation  now  affords  fairly  conclusive  proof 
of  its  structure.   If  it  possessed  tne  anhydride  structure,  it 
should  take  up  six  atoms  of  hydrogen,  "but  it  actually  takes  up 
only  four,  as  would  be  expected  of  a  dinydropyridine  deriv&Live, 
It  thus  behaves  in  accordance  with  the  constitution  expressed 
by  the  name;  l-methyl  2-keto-dihydropyridine(l,2) , 

Chichibatin'^^  proved  that  aininopyridine  exhibits  tautoinerism, 

y  KM 

fr"'  -^  0"" 


;hmann  e' 


just  as  von  iPechmann  and  Jialtzer  j^roved  in  the  case  of  k:-pyridone. 

He  further  shov/ed  that  the  iraino-  tautocier  (VII)  is  the  predominating 

one;  and  that  this  is  to  be  considered  a  true  dihydropyridine 

derivative,  is  proved  by  the  fact  that  only  four  atoms  of 

hydrogen  are  absorbed  catalytically.   Tautomer  IV  does,  of  course, 

exist,  for  it  is  the  only  form  v/hich  could  react  with  nitrous 

acid,  Ghichibabin  having  shown  tnat  the  K -methyl  derivative  of 

VII  is  indifferent  to  this  reagent.   In  an  acid  solution  of 

tne  hydrogenated  derivative,  hovi/ever,  it  must  be  concluded 

that  there  is  no  tautomerism,  since  the  compouna  aoes  not 

react  with  nitrous  acid;  its  properties  are  evidently  best 

expressed  by  the  structure:-      ^^  " 


26.  Ber.  54  (1921),  814. 
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which  represents  it  as  a  derivative  not  of  tetraiiydro-  but  of 
hexaliydro-pyridine;  viz.,  2-iminopiperidine,   In  the  free  state, 
however,  this  case  must  exist  to  a  slight  extent  in  tne  tautomeric 
amino-  form,  for  this  is  the  only  form  which  coula  give  tue 
Rimini  reaction,   i'urther  evidence  in  support  of  structure  Vlil 
is  found  in  the  hydrolysis  to  2-piperidone,  just  as  the  "1^-methyl 

d?-pyridone  iinide^^of  Ghichibabin  was  hydroly2.eci  to  1-raethyl 

in  oraer  to  undergo  hyarolysis 
2-pyridone.    It  is  notev/orthy  that^aminojjyriaiae  has  to  ce 

ring 
"locked*  in  the  form  "VII  by  a  methyl  group  on  the-^nitrogen, 

while  its  hydro-  derivative  (VIII)  does  not.   on  the  other  hand, 

it  is  to  be  anticipated  that  if  locked  iu  tne  amino-  form  (IV), 

as  it  is  in  dimethyl  aminopyridine,  it  would  take  up  six  atoms 

of  hydrogen,  just  as  2-pyridone  locked  in  the  hydroxy-  form, 

as  it  is  in  methoxypyridine,  takes  up  six. 

The  result  of  the  hydrogenation  of  chlorpyridine  is  in 
agreement  with  the  well-known  high  reactivity  ol  the  chlorine 
in  the  2-  ^.osition,  contrasted  to  that  in  the  3-  position.  I'he 
ease  v/ith  which  methoxypiperidine  is  s^-lit,  however,  is  surprising, 
in  view  of  the  great  stability  of  methoxypyridine.   The  reason 
for  this  anomalous  behavior  must  be  that  all  2-  substituted 
piperidines  with  the  side-chain  linkeu  through  oxygen  tend  to 
revert  to  the  stable  piperidone  structurej  another  demonstration 
of  the  influence  of  the  nitrogen  atom  in  the  ring. 

In  regard  to  the  activity  of  platinum  oxide  in  the 
hydrogenation  of  amino-  and  of  raethoxypyridiiie,  it  is  to  be 
concluaed  that  the  oxide  obt&ined  by  fusion  of  chlcrplatinic 
acid  with  sodium  nitrate  is  different  from  that  which  is  formed 

■^tetter  designated:-  "1-methyl  2-imino- aiiiydropyridine  (1,2), 
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by  the  "regeneration"  of  exiiausted  platinum  "black  by  shaling 
with  air.   It  is  to  Le  noted  that  only  small  amounts  of  tne 
pyridine  derivatives  were  used  in  the  experiments  with  tne 
oxide,  and  it  is  probable  that  the  hyarogenation  went  farther 
than  it  did  with  platinum  black  simply  because  tne  oxiue  had 
not  yet  been  completely  reducea.   The  hydrogenations  of  the 
pyridine  compound,  and  of  the  platinum  oxide  proceed  simultaneously, 
and  as  soon  as  the  oxide  has  been  completely  reducea,  tne 
extraordinary  activity  ceases.   Tnis  would  account  for  tne 
difference  in  the  degree  of  hydrogenation  observed  in  the 
tv^o  cases;  ring- splitting  took  place  with  methoxypyridine, 
v/hereas  only  one  molecule  of  ammonia  was  split  out  of  amino- 
pyridine,  the  ring  remaixiing  intact.   If  equal  amounts  of 
platinum  oxide  v/ere  used,  and  equivalent  amounts  of  tne 
two  j,.yridine  aerivatives,  the  extent  of  the  hydrogenation 
would  no  doubt  be  the  SEuae  in  each  case. 
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EXPERriENTAL . 

Pyridine  v/as  used  as  the  starting  point  in  these  experiments; 
a  coimnercial  product  laLelled  *H20. . .  .none;  B.P,  ...114"  distilled 
from  98*  to  119*.   It  was  dried  over  phosphoric  oxide  for  several 
days,  ana  distilled;  one  liter  tiien  yielded  650  cc,  of  the 
fraction  114  -  116,  which  was  taken  for  synthesis. 

Preparation  of  1-raethyl  2-p.vridQne. 
Pyridine  was  converted,  in  100  g,  portions,  into  methyl 


27 
Kaufmann   .   Ihis  product  was  transforiued  into  1-methyl  2-pyridone 

26 


pyridinium  sulphate  according  to  the  directions  of  Decker  and 

:aufr 
the 
^ty^electrolytic  oxidation  method  of  0.  Fiscner  and  ^Neundlinger 

29 
ixaproved  by  Fischer  and  Ghur   .   uv/ing  to  the  miscilility  of 

the  pyridone  with  water,  a   maximum  yield  of  70>  of  tue  theoretical 

was  obtained.   About  2  kg,  were  prepared. 

Apparatus  for  catalytic  hyarogenation.  and 
the  preparation  of  platinuai  bls.ck . 

The  appar&tus  used  for  the  catalytic  hydrogenations  described 

30 
below  has  no  advantage  over  tnat  of  Lochte,  Uoyes,  and  bailey 

except,  possibly,  tnat  of  simplicity,   A  "siphon  bottle*  of 

heavy  glass,  (obtained  from  a  dealer  in  soda-fountain  supplies), 

having  a  capacity  of  800  cc,  held  the  solution;  it  was  joined 

to  a  cylinder  of  hydrogen  by  glass  and  rubuer  connections  only, 

27,  J.  Prakt,  Ghem,  (2),  84  (1911),  436, 

28,  ter.  46  (1913),  2544, 

29.  J.  Prakt.  Ghem,  (2),  63  (1916),  363, 

30.  J,  Am,  Ghem,  Soc  43  (l92l),  2601, 
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The  rubber  tubing  v/as  reinforced  by  a  lay. el-  of  fabric,  and 
shov/ed  no  tendency  to  expand  at  four  atmospheres'  pressure. 
A  reducing- valve  on  the  hydrogen  cylinder  prevented  a  pressure 
greater  than  3-2/3  atmospheres  on  the  system.   I'he  glass  tube 
leading  from  the  siphon  bottle  passed  through  a  cork,  ana  v/as 
so  bent  as  to  prevent  liquid  from  splashing  up  into  the  rubber 
tubing,  ty  pouring  a  hot  mixture  of  paraffin  and  beeswax  over 
the  cork,  and  clamping  it  in  place  with  a  perforated  brass 
cap  screwed  over  tne  "white-metal"  threads  on  the  siphon  bottle, 
a.  gas-tight  seal  was  effected,   Letween  the  bottle  and  tank 
two  T- tubes  were  interposed,  one  leading  to  a  manometer,  and 
the  other  to  a  vacuum- pvimp.   The  manometer  was  empirically 
calibrated  in  intervals  corresponding  to  100  cc,  measured 
at  22®  and  760  mm, ,  250  cc.  of  solution  being  in  tne  siphon 
bottle.   The  calibration  v;as  checkea  by  hydrogenating  1.089  g. 
of  pyridine,  in  the  presence  of  platinum  black .  tnat  being  the 
quantity  required  to  absorb  exactly  one  liter  of  hydrogen,  measured 

at  22*  and  760  mm, 

31 
The  platinum  black  was  prepared  by  shaking  platinum  oxide, 

suspended  in  dilute  hydrochloric  acid  containing  1  g.  of 

pyridine,  with  hydrogen  under  pressure.   When  no  further  absorption 

took  place,  the  shaking  bottle  was  aisconnected,  and  the  platinum 

filtered  off.   It  was  kept  ready  for  use  on  the  moist  filter. 

Whenever,  in  the  course  of  a  hydrogenation  with  this  catalyst, 

a  marked  diminution  in  the  speed  of  absorption  v/as  observed, 

it  was  revivified  by  shaking  v/ith  air  at  atmospheric  pressure; 

31.  Adams  and  Voorhees,  I.e. 
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after  five  minutes,  the  iiianoineter  always  indies tecl  an  absorption 
of  £0  -  6©  cc,,  and  this  quantity  was  not  increased  by  prolonging 
the  shaking  to  half  an  hour. 

1.    Catalytic  hydrogenation  of  1-methyl  2-p.Yridone. 

Methyl  pyridone,  23,3  g. ,  was  dissolved  in  250  cc.  of 
solution  containing  a  slight  excess  of  hydrochloric  acid,  and 
the  platinum  black,  0.5  g, ,  washed  from  the  filter  into  the 
tottle  with  this  solution,  After  evacuating  the  system,  £.nd 
filling  with  hydrogen  at  a  pressure  of  3-2/3  atmospheres,  the 
shaker  was  started.   Thirty-five  cc.  per  minute  were  absorbed, 
this  rate  not  diminishing  api^reciably  when  the  pressure  I'ell 
to  1-1/2  atmospheres, When  absorption  ceased,  the  catalyst  was 
shaken  v/ith  air,  but  this  was  of  no  avail  in  this  case, 
for  on  renewed  shaking  with  hydrogen,  there  was  no  further 

absorption,   I'otal  volume  absorbed 10,37  1, 

Calculated  for  4  atoms  per  molecule,  ii2*  10.34  1, 
Evidently  1-methyl  2-piperidone  was  formed,  insteaa  of  tne 
desired  1-methyl  2-piperidol.   After  filtering  from  platinum, 
the  solution  was  evaporated  under  diminished  pressure, 
and  the  water  and  excess  hydrogen  chloride  removed  ty   four  changes 
of  absolute  alcohol,  ho   crystals  ap^-^earea  on  cooling,  even 
on  addition  of  ether,  so  the  syrup  was  put  into  a  vacuum 
desiccator.  After  standing  24  hours,  it  solidifies  to  a 
sticky  mass  of  crystals;  this  was  pressea  between  folds  of 
filter  paper,  and  recrystalli2,ed  from  water.   The  second  and 
third  crystalliza-tions  liielted     , 

The  base  v/as  prepared  by  sha.king  a  b/o   solution  of  the 
hydrochloride  with  a  slight  excess  of  silver  oxide,  the  last 
traces  of  silver  oeing  removed  as  sulphide.   The  filtrate  was 
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evaporated  to  ^5  cc.  and  xraction&ted.   1-raethyl  ^.-piperidone, 

boiling        ,  was  obtained. 

Analysis  gave       C,     /«;   H,     70, 

C5H]_]_0  U   requires  (J,     70;   H,     /■<». 

2.  Pr^eparation  and  hydrogenation  of  ^-aminopyridine. 

Aminopyridine  was  prej^-ared  by  the  method  of  (Jhichibabin 
and  Zeide   ,  and  purified  by  two  vacuum  distillations; 
boiling-point,  81°  -  82  at  4  mm.  The  proauct  thus  obtained 
had  a  very  slight  yellow  tinge,  and  melted  sharply  at  57t 

a.  Hydrcpjenation  in  dilute  HGl.  v/ith  colloiaal  platinum 
as  catalyst. 

An  "inoculation  solution"  was  prepareo  by  adaing  to  10  cc, 

of  hot  water  4  drops  of  each  of  the  following  solutions: 

107b  H  PtGl~.  6h  0,  IO70  gum  acacia,  40>  ^aOH,  4O7&  lormalaehyde, 
2    o   2 

Vvhen  this  mixture  had  become  jet  black,  it  was  added  to  a 

solution  of  1.5  g,  of  chlorplatinic  acid,  and  0,15  g.  guai  acacia 

After 
in  100  cc.  wateK  addition  of  a  distinct  e^xess  of  nydrochloric 

acid,  the  mixture  w£s  shaken  ¥;ith  hydrogen  until  re  auction 

of  tne  chlorplatinic  acid  was  complete.   iJine  g,  of  aminopyridine 

with  three  equivalents  of  hydrochloric  acid  were  then  addea, 

and  the  volume  made  up  to  250  cc,   Ine  initial  rate  of  absorption 

of  hydrogen  v/as  10  cc.  per  minute;  after  six  hours,  it  fell 

to  about  3  cc,  so  t^e  catalyst  was  shaken  with  air.  Absorption 

then  took  place  at  the  initial  rate,  and  stopped  after  tv^o  more 

hours,   ine  treatment  with  air  was  repeated,  put  no  more  hyarogen 

32,  J,  Russ.  Fhys.-Chem.  Soc.  46,  (1914),  12;c4, 

Translation  obtainea  through  the  courtesy  of  Research  Information 
Service,  The  National  Research  Council, 
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could  be  introdtced,  although  shaking  at  3-2/3  atiaospheres 

v«ias  continued  for  half  an  hour,  lotal  aLsortea 4,60  1, 

Calculated  for  4  atoms  per  molecule,  at  22, 4.58  1, 

The  solution  was  evaporated  to  atout  50  cc,  and  an  equal 
volume  of  concentrateu  hydrochloric  acid  aaded,  on  boiling 
again,  the  platinum  v/as  completely  precipitateu  and  was  filtered 
off.   Evaporation  was  completec,  under  diminished  pressure. 
The  anhydrous  hydro cjrilo ride  was  recrystallizeu  from  absolute 
alcohol;  the  second  and  third  crystallizations  melted  156-7, 
Two  samples  were  analyzed  by  the  Kjeldahl-Gunning-Arnoid  methoa. 
(1).  JbJ,  20.37;^.   (2).   J^ ,  20.86>. 
t^5Hioi^2.HGl  requires  N,   20,82/0. 

"b.   Kydrogenation  in  dilute  HGl.  with  platimim  black 
as  catalyst. 

A  solution  of  40,3  g.  of  2-aminopyridine  ana  2  equivalents 

of  hydrochloric  acid  in  250  cc,  v/ith  1.0  g.  of  platinum 

in  suspension,  v/as  shaken  v/ith  hydrogen  at  3-2/3  atmospheres. 

Absorption  took  place  at  trie  rate  of  50  cc.  per  minute,  and 

ceased  sharply  v/hen  20.4  1,  had  been  taken  up.   Calculated 

for  4  atoms  j..er  molecule,   20.6  1.   The  salt  was  purified  as 

above  described,  and  used  for  the  preparation  of  a  few 

derivatives. 

The  chlorplatinate  was  prepared  from  0.25  g.  of  the  hydrochloride 

and  0,42  g.  of  chlorplatinic  acid,  and  recrystaliized  from 

60/9  alcoholj  needles,  v/ith  the  characteristic  orange  color. 

The  salt  was  driec  at  70,  and  analyzed,  lielting-point,  186,5-7.5, 

with  decomposition,   i«'ound,  (l)   32,26Xc  Pt,  (2)   32,19>, 

(C5%r)l^r>.HCl)2PtGl4   requires....  32.10/^  Pt, 
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The  picrate  v/as  found  to  be  almost  insoluble  in  both 
cold  and  hot  absolute  alcohol.  It  is  most  conveniently 
crystallized  from  hot  40-60;ii  alcohol,  ana  rnay  be  Vi^ashed  with 
cold  95;<j  alcohol  witnout  loss.  After  two  crystallizations, 
it  melted  c;07-8t 

I'he  benzoyl  derivative  was  luade  from  benzoyl  chloride 
and  excess  sodium  bicarbonate,  and  crystallizea  from  alcohol. 
The  third  and  fourth  crystallizations  melted  144,5-5,0. 
Analysis  gave   G,    %;      h,    /<?. 
G  H  i^  0  requires  G,   ;<>;   H,     %, 

The  presence  of  tne  tautomeric  2-amino-tetranyaropyriaine 
when  the  base  is  in  the  free  state  was  indicated  by  a  positive 
Rimini  reaction  (lAulliken,  I.e.),  A  solution  of  1  g.  of  the 
hydrochloride  in  50  cc.  of  water  was  shaken  for  30  minutes 
with  a  slight  excess  of  thoroughly  v/ashea  silver  oxide,  and 
filtered.   To  5  cc.  of  this  solution  were  adaed  1  cc.  of  y\XTQ 
acetone  and  1  drop  of  1;«  sodium  nitroprusside,   A  clear  violet-red 
color  'nvas  developeo  within  ten  seconds  after  mixing.  This 
color  was  given  neither  by  piperidine  nor  by  ammonia. 

The  action  of  nitrous  acia  in  the  cold  was  triea,  using 
the  proportions  of  reagents  recommended  by  Knorr  for  piperiaine**^, 

but  the  only  substance  isolated  from  the  reaction  mixture  was 

o    o 
unchanged  2-iminopiperidine  hydrochloride,  melting  156-7, 

The  same  result  was  obtair.ed  when  the  sodium  nitrite  was 

added  to  the  acid  solution  at  the  boiling-point. 


33.  L.  Knorr,  Ann,  221  (1883),  298. 
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Hydrolysis  of  S-iminopiperidine, 
On  attempting  to  prepare  the  free  base  by  decoinposing 
a  concentrated  aqueous  solution  of  tne  nydrochloride  with 
potassium  hydroxide,  hydrolysis  took  place,  with  formation 
of  ammonia  and  k;-piperidone.   To  ascertain  tne  order  of  stability 
of  the  base,  10  g.  of . the  hydrochloride  were  dissolved  in  150  cc, 
of  water,  an  excess  of  silver  oxide  added,  and  a  current  of 
nitrogen  bubble.^  through  the  solution  for  12  hours,   i'he  issuing 
gas  was  passed  through  hydrochloric  acid  solution,  which  was 
evaporated  at  the  end  of  the  run,  but  an  insignificant  residue, 
weighing  less  than  5  mg. ,  was  obtainec. 

The  silver  chloride  was  filtered  off,  and  the  experiment 
repeated  v/ith  the  solution  of  the  free  base  at  the  boiling 
temperature.   After  3  hours,  the  hydro ciiloric  acid  solution 
gave  a  residue  of  3,55  g,  on  evaporation,  which  was  shown  to 
consist  of  ammonium  chloride  by  analysis  of  its  chlorplatinate, 

Found,   44.1l7<>  Pt,   Calculated  for  {iJH4Gl)2PtCl^,   43. 96;^  Pt. 

34 
The  other  product  of  hydrolysis  was  identified  as  2-piperidone, 

c,   Hydrogenation  in  neutral  aoueous  solution,  Y/ith 
•platinum  oxide  as  catalyst. 

A  solution  of  3  g,  of  aminopyridine  in  250  cc.  water, 

with  1,164  g,  of  platinum  oxide  in  suspension,  was  shaken  v/ith 

hydrogen  until  no  more  could  be  absorbec.   The  initial  rate 

was  32  cc.  per  minute;  the  final  rate,  8  cc.  per  minute. 

Total  voluine  absorbed o,<.0  1. 

Total  volume  calculated,  (8  atoms  per  mol.  &.  169  cc.for  Pt02);3.24  1, 

34.  Schotten,  Ler.  21  (1888),  2241. 
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During  filtration,  the  odor  of  ammonia  was  quite  distinct, 

which,  was  to  Le  expected,  since  piper idine  is  a  stronger  base 

than  aimaonia,  and  only  one  equivalent  of  hydrogen  chloride 

was  present,   A  slight  excess  of  hydrochloric  acid  was  auded 

to  the  filtrate,  ana  a  portion  of  it  treated  with  chlorplatinic 

acid.   Ammonium  chlorplatinate  was  precipitateu.;  fouxid,Pt  43,7<i/o; 

calculated  for  (lJH4)2.PtCl5,   Pt  43.^6/.., 

The  remainder  of  the  filtrate  v/as  evaporated,  and  the  alcohol 

soluble  portion  recrystallized,  from  alcohol  and  e.ther. 

The  third  and  fourth  crystaj-lizations  melted  242t3,  and  this 

melting-point  was  not  lowered  by  mixing  with  a  saiiiple  of 

pure  piperidine  hydrochloride. 

Attempt  to  hyarogenate  2-iminopiperidine  with 
-platinum  black. 

A  neutral  aqueous  solution  of  5  g.  of  2-iminopiperidine 

hydrochloride,  with  1  g.  of  platinum  black  in  suspension, 

was  shaken  with  hydrogen  for  one  hour,  but  no  absorption  took 

place.   After  shaking  with  air,  aase  the  shaking  with  hydrogen 

was  repeated,  but  the  result  was  negative.   xhe  experiment 

was  then  triec  in  methyl  alcoholic  solution,  but  to  no  avail. 

Attempt  to  hydrogenate  2-iminopiperiaine  to 
2-aminopiperidine  using  platinum  oxide  as  catalyst. 

A  neutral  aqueous  solution  of  7.85  g.  of  2-iminopiperidine 

hydrochloride  with  1.164  g.  of  platinum  oxide  in  suspension, 

Y/as  shaken  with  hydrogen  until  1.2  1.  had  been  absorbed, 

o 

Required  for  2  atoms  per  mol.,  at  22  and  760  mm.,  leaving 

out  of  account  that  used  in  the  partial  reduction  of  the  platinum 
oxide,  1.4  1.    The  odor  of  ammonia  was  again  observed  during 
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filtration.   The  residue  from  evaporaticn  of  tiie  filtrate 

was   recrystaliized  five  times  from  alcohol,  hut  unsatisfactory 

melting-points  v/ere  obtained.   Separation  was  therefore  tried 

ty  converting  the  Lases  into  their  picrates.   The  first  four 

crops  from  the  hot  aqueous  solution  proved  to  consist 

of  2-iminopiperidine  picrate,  melting  k:07;  the  fifth  crop, 

obtainec  from  the  concentrated  mother  liquor  ty  cooling  to  0^ 

melted  145-150,  and  after  two  recrystallizations,  at  151-2t 

This  point  was  not  changed  by  mixing  with  pure  piper iaine 

picrate.     If  2-aminopiperidine  had  been  formed  in  this 

exceriiiient,  no  amiiionia  or  piper idine  should  have  been 

the 
obtained,  and  only  15;o  of^2-iminopiper idine  should  have  been 

unchanged. 

3^ FREP./JlA.TIc;l^   AliD  HYLROGE^ATIuJM   OF   2-GhL0RPYRIUB..E . 

Chlorpyr idine  v/as  prepared  by  i'argher  and  i'urness' 
improvement  of  the  luethod  of  U.  i'ischer  (i.e.).  It  was  found 
to  be  so  slightly  soluble  in  v/ater  tnat  in  the  steam  distillation 
of  180  g.  portions,  it  was  separated  off  a.nd  driec  over 
potassium  hydroxide,  the  water  layer  being  discarded.   Two 
distillations  through  a  40  cm,  column  sufficed  to  free  it 
from  the  dichlorpyridine  simultaneously  formeu;  pure 
monochlorpyridine,  boiling  171-1.5°  vi^as  obtained.  It  has 
a  quinoline-like  odor,  but  being  more  volatile  than  quinoline, 
the  odor  is  more  pungent. 

It  was  hydrogenated  as  follov/s:   ary  hydrogen  chloride 

was  passed  into  absolute  alcohol  at  0*  until  the  increase  in 

weight  was  40  g,  per  100  g.  of  alcohol,  and  6  g,  of  chlor- 
pyr idine  dissolved  in  250  cc.  of  solution.   This  v/as  shaken 
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with  hydrogen  at  5-^/3  atmospheres  until  3.84  1,,  the  volume 
required  for  6  atoms  per  molecule,  had  teen  taken  up.   Kate  of 
absorption,  13  cc.  per  minute.   The  residue  obtained  by  evaporation 
of  the  solution  was  crystallized  four  times  from  alcoholj  the 
third  and  fourth  crystallizations  melted  243-4,  s.nd  this  point 
was  unchanged  by  admixture  of  the  salt  with  pure  piperidine 
hydrochloride.   The  mother-liquor  from  the  first  crop  was 
alkalized,  whereupon  a  powerful  and  unmistakable  odor  of  pyriaine, 
almost  free  from  that  of  piperidine,  was  at  once  apparent, 

4.    PREPARA.TIUM  Ai^D   HyDRUGE^ATIoU  o:&'  2-LlETKUXypyRIDII^£ . 
In  the  first  trial,  four  equivalents  of  sodium  methoxide 
to  one  of  chlorpyridine  were  used,  and  this  excess  was  later 
found  to  be  necessary  for  a  complete  reaction. 

A  concentrated  solution  of  sodium  methoxide  was  prepared 
by  dissolving  8  g,  of  sodium  in  72  cc.  of  absolute  methyl 
alcohol,  and  after  cooling,  10  g.  of  chlorpyridine  were  added. 
The  chlorpyridine  dissolved  on  shaking,  but  did  not  begin  to 
react  until  the  solution  v/as  boiled,   Refluxing  was  continued 
for  six  hours;  the  i>laCl  was  tiien  filtered  off,  washec  with 
cold  alcohol,  dried,  and  vireighed.  Flwe   g.  were  obtained,  the 
theoretical  quantity  i^eing  5.15  g.   i^xcess  hydrochloric  acid 
was  added  to  the  reaction  mixture,  and  most  cf  tne  alcohol 
distilled  through  a  long  coliann.   The  base  was  set  free  by 
sodium  hydroxide,  and  steam-distilled.   It  came  over  with 
twice  its  volume  of  water,  but  appeared  to  be  more  soluble  than 
chlorpyridine,  so  the  water  layer  was  extracted  with  ether. 
The  ether  solution  was  dried  v/ith  potassium  carbona,te,and 
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fractionated,  using  a  40  cm.  column,  as  the  last  traces 
are  held  very  tenaciously  "by  the  pyridine  ether.   Tne  base 
distilled  142-2*   Pure  methoxypyridine,  t.p      ,  D 
has  a  pungent,  unpleasant  odor,  but  is  not  nauseating  like 
pyridine.   Analysis  (Zeisel),  gave      /«  vCh^, 
C6H7OK  requires      /<», 

a.   Reduction  with  sodium  in  ethyl  alcohol. 

Alcohol,  40  CO.,  and  methoxypyridine,  5  g, ,  were  put 
into  a  500  cc,  balloon  flask,  and  15  g,  of  sodium,  cut  in 
small  pieces  and  kept  under  ether,  added  througn  the  condenser. 
When  the  violent  boiling  had  subsidea,  the  flask  was  immersed 
in  an  oil  bath  at  100*  and  small  portions  of  alcohol  added 
at  frequent  intervals,  to  maintain  rapid  reflxixii.g,   Vinen  all 
the  sodiuDj  had  gone  in  solution,  water  v.-as  added,  and  steam 
passed  in  until  the  distillate  shov/ed  no  alkalinity,   hydrochloric 
acid  was  added  in  slight  excess,  and  the  solution  evaporated 
to  dryness.   The  crude  product  weighed  5  g.   The  third  and  fourth 
crystallizations  from  alcohol  melted  242l3,  and  no  lowering 
was  produced  by  mixture  with  piperidine  hydrochloride. 
Analysis  of  the  chlorplatinate  gave   (l).  33.59/0  Pt;  (2).  33.47/0  Pt. 
(C5Hii]M.B.Cl)2.PtCl4  requires  33.645;<.  Pt. 
A  sample  of  0.5  g.  v;as  boiled  for  one  hour  in  the  Zeisel 
8.pparatus,  but  the  evolved  vapors  caused  no  precipitate  in 
the  alcoholic  silver  nitrate  solution. 

Reduction  of  10  g.  of  methoxypyridine  in  absolute  methyl 
alcohol,  with  25  g,  of  sodium,  also  led  to  the  splitting-off 
of  the  methoxyl  group. 
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b.   Electrolytic  reduction  in  sulphuric  acid  solution^ 
with  lead  electrodes. 

The  cathode  was  prepared  according  to  the  excellent 

19 
and  detailed  directions  of  Tafel   .   The  area  exposed  to  the 

solution  v/as  36  sq.  cm.   Current  aensities  of  10-14  sjaps/sq.dcm. 
were  found  to  give  satisfactory  iiydrogenation  of  pyridine, 
so  the  CD.  was  kept  within  these  limits  in  the  experiments 
with  methoxypyridine, 

A  solution  of  5,g.  of  methoxypyridine  in  110  cc.  of  20/0 
sulphuric  acid  was  put  into  a  porous  clay  cup,  which  was 
in  a  teaker  of  20/o   sulphuric  acid,  and  surrounaed  by  a  cooling 
coil,  and  the  anode  of  sheet  lead.   The  cathode  was  suspended 
in  the  center  cf  the  cell,  ty  a  closely-fitting  ruoter  stopper; 
a  gla.ss  tube  passed  through  e,nother  hole  in  the  stopper,  and 
served  as  a  means  for  collecting  the  escaping  hydrogen. 
Coulombs  required,  26,800.  With  tne  current  rej^ulated  at 
4.4  eunperes,  the  time  required  for  complete  hydrogenation, 
if  100^  of  the  hydrogen  went  into  the  ring,  would  be  1  hr, 
58  min.The  efficiency  was  less  than  50/3,  however,  for  the 
hydrogen  escaped  from  the  cathode  compartment  at  tne  rate  of 
17  cc.  per  minute  at  the  start,  and  increased  suddenly  to 
32  cc.  after  four  hours  had  elapsed.   The  current  was  allov/ed 
to  flow  15  minutes  longer,  the  solution  removed  from  the  cell, 
alkalizec,  and  steam-distilled.   The  distillate  was  acidified 
with  hydrochloric  acid,  evaporateo,  and  the  salt  crystallized 
from  alcohol.  The  third  crystallization  meltea  142i3*.  A  0.3  g. 
sample  was  bo  ilea  with  hydr iodic  acid  in  the  Zeisel  apparatus 
for  an  hour,  but  no  precipitate  was  formed  in  the  alcoholic 
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silver  nitrate  solution, 

c.  Catalytic  reduction  in  40/0  acetic  acid  solution, 

using  colloidal  platinui.i. 

The  catalyst  was  prepared  as  described  under  2-aminopyridine, 
The  solution  as  finally  rriade  up  contained  0.6  g,  chlorplatinic 
acid,  0.3  g,  giim  acacia,  5  g.  methoxypyridine,  50  cc.  glacial 
acetic  acid,  and  70  cc.  water.   This  was  shaken  with  hydrogen 
until  no  more  was  absortec;  rate,  slightly  less  tnan  1  cc.  per 
minute.   Piper idine  hydrochloride  was  again  identified 
as  the  reduction  product. 

d.  Catalytic  reduction^  in  aqueous  hydrochl-ric  acid, 

using  platinua  black. 

In  this  and  tne  succeeding  hydrogenations  of  me thoxypyr idine, 
the  voluiae  of  nydrogen  was  regulated,   Kequired  for  1  g.  of 
2ie  thoxypyr  idine  (6  atoms  per  mol.),  measured  at  22,  and  760  aim., 
665.5  cc;  1,503  g.  require  1000  cc. 

.  A  solution  of  2.67  g.  of  me thoxypyr idine  in  250  cc.  of 
solution  containing  a  slight  excess  of  hydrochloric  acid, ana  1.5  g.Pt 
was  shaken  with  hydrogen  until  1.78  1,  haa  been  absorbed. 
Rate,  75  cc,  per  rainute.   The  resulting  hydrochloride,  aiter 
two  crystallizations  from  alcohol,  melted  241*-2,5,    This 
indicated  that  the  aiethoxyl  group  is  very  easily  split  off  by 
hydrogen;  in  oraer  to  identify  all  the  products  definitely, 
an  experiment  was  done  on  a  larger  scale. 

Proof  that  the  first  stage  in  the  hydrogenation  ' 

of  aiethoxypyr idine  is  the  hydrogenation  of  the  ring. 

A  solution  containing  25  g.  uethoxypyridine  and  a  slight 

excess  of  hydrochloric  acid  in  250  cc.  was  shaken  with  hydrogen 
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until  13  1.,  tJae  quantity  required  to  reduce  Just  k.0   g.  to 

methoxypiperidine,  had  been  absorLed.   During  filtration, 

the  odor  of  .aethoxypyridine  was  ai^parent;  the  filtrate  was 

made  just  alkaline  to  methyl  orange,  and  the  unchanged  methoxy- 

pyridine  distilled  off  with  steam.   The  secondary  base  was 

freed  by  a  si ight  excess  of  sodium  hydroxide,  and  steam 

passed  into  the  flask  until  the  distillate  haa  a  neutral 

reaction.   The  acidifiea  distillate  left  a  residue  of 

only  10,5  g, ;  after  two  crystallizations,  it  melted  242.5-4.0, 

Mixed  with  piperidine  hydrochloride,  it  jielted 

The  chlorplatinate  melted  198-9°  with  aecomposition. 

Analysis  gave  33,48;/o  Pt,   Piperidine  ciilorplatinate  requires  ZZ.QSiy'o, 

The  alkaline  solution  in  the  distilling  flask  was  neutralized 
with  hydrochloric  acid,  evaporatea,  and  the  dried  residue 
extractea  with  absolute  alcohol.   On  distilling  off  the 
alcohol,  a  syrupy  mass  was  obtained  which  would  not  solidify 
in  a  vacuum  desiccator.   It  was  transformea  into  a  well- 
crystallized  picrate,  melting  173-4  after  four  crystallizations. 
This  purified  fraction  was,  however,  too  small  for  analysis, 
and  inasmuch  as  this  experiment  showed  that  the  chief  product 
consisted  of  piperidine,  attention  was  turned  to  tne  hydrogenation 
in  absolute  methyl  alcohol  solution, 

Hvdrogenation  in  diethyl  alcoholic  nydrochloric  acid. 
Dry  hydrogen  chloride  was  passed  into  200  cc,  of  absolute 
methyl  alcohol  until  the  increase  in  weight  was  12  g,   Methoxy- 
pyridine,  14.9  g, ,  was  then  added,  and  the  volume  made  up 
to  250  cc.  with  methyl  alcohol.   The  same  platiniim  was  used 
as  in  the  previous  experiment;  it  was  washea  twice  with  methyl 
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alcohol  before  being  introduced  into  the  siphon  bottle. 
Absorption  of  hydrogen  proceedea  at  the  rate  of  13  cc,  per 
Biinute  at  first,  but  decreased  gradually,  due,  probably, 
to  the  reduction  of  the  oxide  of  platinum  by  the  methyl  alcohol. 
Hydrogenation  was  continued  until  9,92  1,,  the  voluiae  requirea 
for  6  atoms  per  molecule,  had  been  taken  up;  rate  for  the 
last  liter,  8  cc.  per  minute.   The  third  crystallization  of 

0     o 

the  resulting  hydrochloride  melted  241,5-3,   When  mixed  v/ith 

pure  piper idine  hydrochloride,  the  m.p.  was  242-3, 

No  pure  compound  has  as  yet  been  isolated  from  the  motner  liquor, 

Eviciexice  that  platinum  oxide  is  more  active  in  tne 
hydrogenation  of  methoxypyriaine  than  platinum  black, 

A  solution  containing  245  cc.  95/o  methyl  alcohol, 
5  cc.  cone,  hydrochloric  acid,  and  1.503  g.  of  methoxypyriaine, 
was  shaken  with  hydrogen  in  the  presence  of  slightly  more 
than  2  g,  of  platiniim  oxide.   Initial  rate  of  absorption, 
180  cc.  per  minute.  After  aL,sorption  of  1.5  l,,the  volume 
corresponding,  apparently,  to  the  absorption  of  8  atoms 
per  molecule  (1.33  1.),  and  the  reduction  of  a  portion 
of  the  platinum  oxide,  the  rate  fell  to  30  cc.  per  minute. 
Absorption  ceased  entirely  after  a  total  of  2,2  1.  had  been 
taken  up;  this  volume  corresponds  to  12  atoms  per  molecule  (2,00  1.) , 
the  amount  required  to  reduce  methoxypyridine  to  airuionia 
and  normal  pentane,  plus  0,2  1,  for  the  reduction  of  tne 
platinum  oxide.   The  white  salt  obtained  on  evaporation  of 
the  solution  was  converted  into  the  chlorplatinate.   Analysis 
gave,   Pt,   43.88/<7,   (i^H4)2P't^lp   requires  Pt,   43,96/a, 
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